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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an excess rush 
current caused when all picture elements of the solid- 
state image pickup device are reset. 
SOLUTION: The solid-state image pickup device having 
plural pixels for photoelectric conversion and scanning 
circuits 5, 9 selecting sequentially the plural picture 
elements 1 is provided with a shift register as a scanning 
circuit to set outputs of plural circuit stages to a 
prescribed logic state nearly simultaneously and with a 
light receiving element PD as a picture element 1 and an 
amplifier element QA amplifying a signal charge stored 
in the light receiving element PD. Outputs of plural circuit 
stages of the shift register of the scanning circuit 5 are 
set to the prescribed logic state to select plural picture 
elements 1 and the charge of the light receiving element PD is reset while the plural selected 
picture elements 1 cut off the amplifier element QA. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more pixels which perform photo electric translation. The scanning circuit for 
choosing two or more aforementioned pixels one by one, and reading them. It is the solid state camera 
equipped with the above, the aforementioned scanning circuit Continuation connection is made, two or 
more circuit stages are constituted, and it has the shift register which can be set as a predetermined logic 
state almost simultaneous for the output of two or more aforementioned circuit stages according to the 
input of a predetermined control signal. The photo detector to which the aforementioned pixel 
accumulates the signal charge according to the lightwave signal at least respectively, While choosing 
two or more pixels by having the amplifier which amplifies the signal charge accumulated at this photo 
detector, and setting the output of two or more circuit stages of the shift register of the aforementioned 
scanning circuit as the aforementioned predetermined logic state It is characterized by reducing the 
rushes current at the time of reset by resetting the charge of the aforementioned photo detector, where 
the aforementioned amplifier is cut off in two or more selected pixels. 

[Claim 2] the solid state camera according to claim 1 characterized by for the pixel of each above 
possessing the transfer element which transmits further the signal charge accumulated at the 
aforementioned photo detector to the control electrode of the aforementioned amplifier, and the reset 
element which resets the charge of the control electrode of the aforementioned amplifier, and resetting 
the charge of a photo detector by setting both the aforementioned transfer element and the 
aforementioned reset element to ON 

[Claim 3] Furthermore, the solid state camera according to claim 2 characterized by including the bias 
voltage impression means for impressing bias voltage to the aforementioned amplifier and holding the 
aforementioned amplifier in the cut-off state in case the charge of a photo detector is reset by setting 
both the aforementioned transfer element and a reset element to ON. 

[Claim 4] Two or more pixels which consist of an amplified type photo-electric-translation means to be 
arranged in the shape of two-dimensional, and to accumulate and amplify the signal charge according to 
the lightwave signal respectively in a line and the direction of a train. The current regulator circuit 
prepared for each [ which connected in common the output terminal of each pixel arranged in the 
direction of a train ] train line of every, and horizontal and perpendicular each scanning circuit which 
carries out the selection drive of the aforementioned pixel. Are the solid state camera equipped with the 
above, and continuation connection is made, two or more circuit stages are constituted, and the 
aforementioned vertical-scanning circuit is equipped with the shift register which can be set as a 
predetermined logic state for the output of two or more aforementioned circuit stages almost 
simultaneous according to the input of a predetermined control signal. The photo detector which 
accumulates the signal charge [ pixel / aforementioned ] corresponding to the lightwave signal 
respectively, and the amplifier which amplifies the signal charge accumulated at this photo detector, The 
transfer element which transmits the signal charge accumulated at the aforementioned photo detector to 
the control electrode of the aforementioned amplifier, The reset element which resets the charge of the 
control electrode of the aforementioned amplifier is provided. The control electrode of the transfer 
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element of the pixel of each line is connected to the line line which corresponds in common. The line 
line of each line is connected to the correspondence circuit stage of the aforementioned vertical-scanning 
circuit, and the control electrode of the reset element of all pixels is connected to a reset control signal 
input terminal in common. And all transfer elements are set to ON through each aforementioned line 
line by setting the output of two or more circuit stages of the shift register of the aforementioned 
vertical-scanning circuit as the aforementioned predetermined logic state. And while setting the reset 
element of all pixels to ON and resetting the charge of a photo detector through a transfer element and a 
reset element by adding the aforementioned reset control signal to the reset element of all pixels By 
impressing the voltage which makes this amplifier a cut-off state through the reset element which was 
turned on on the occasion of this reset at the control electrode of an amplifier, it is characterized by 
reducing the rushes current at the time of reset. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Concerning a solid state camera, this invention is used 
for an electronic still camera etc., and instant-reset of all pixels is possible for it, and it relates to the 
solid state camera which can moreover reduce the rushes current at the time of reset sharply. 
[0002] 

[Description of the Prior Art] Drawing 6 shows the composition of the outline of the conventional solid 
state camera, and shows the example of two-dimensional image sensors. The equipment of this drawing 
is considered as the pixel composition of three line x3 train for simplification of explanation. Moreover, 
although the subscript is given to the reference mark of each element in the drawing, a subscript may be 
omitted when expressing on behalf of the element of the same kind for simplification of explanation. 
[0003] With the equipment of drawing 6 , the static induction transistor (SIT) is used as an example of 
an amplified type photo detector as each pixel. That is, the static inductions transistor QS1 1, QS12, 
QS13, QS21, QS22, QS23, QS31, QS32, and QS33 which constitute each pixel are arranged in the 
shape of [ of three line x3 train ] a matrix. 

[0004] Moreover, the vertical-scanning circuit VSR for choosing the pixel of each train one by one for 
every line is formed. That is, the gate of the static induction transistor arranged among the pixels 
arranged in the shape of a matrix at each line writing direction is connected to each circuit stage of the 
shift register of the vertical-scanning circuit VSR through each line line GV1, GV2, and GV3 in 
common. For example, the gate of static inductions transistor QS1 1, QS12, and QS13 is connected to 
the vertical-scanning circuit VSR through both the line lines GV1, and the gate of each static inductions 
transistor QS21, QS22, and QS23 is connected to the vertical -scanning circuit VSR through the line line 
GV2. All circuit stages are reset or preset by impression of initialization signal philNTV, and the 
vertical-scanning circuit VSR can change all the line lines GV1, GV2, and GV3 into the selection state 
by it. 

[0005] Moreover, the source of the static induction transistor of the pixel of each train is connected 
common to the train lines LV1, LV2, and LV3 of the train, and each train line is connected to the 
predetermined power supply VEE through the constant current source CSV. Each constant current 
source CSV serves as a load of the static induction transistor QS of each pixel at the time of signal read- 
out from each pixel. The drain of the static induction transistor QS of each pixel is connected to the 
predetermined power supply VDD in common. The end of each train lines LV1, LV2, and LV3 is 
grounded through the transistors QRSTV1, QRSTV2, and QRSTV3 for perpendicular reset for resetting 
each train line. Reset-signal phiRSTV for perpendicular read-out lines explained later is supplied to each 
transistor for perpendicular reset. 

[0006] The other end of each train lines LV1, LV2, and LV3 is connected to the drain of each transistor 
QH1, QH2, and QH3 for a level output through each switch QT1, QT2, and QT3 for a transfer. The 
source of each transistor for a level output is connected to the common level output line HOUT, and this 
level output line HOUT is connected to the video outlet terminal for supplying an image pck-up signal 
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outside. Moreover, the source of each transistors QT1, QT2, and QT3 for a transfer is grounded through 
each capacity CT1, CT2, and CT3. 

[0007] The gate of the transistors QT1, QT2, and QT3 for a transfer of each train is connected in 
common, and transfer pulse phiT is supplied. Moreover, the gate of the level read-out transistors QH1- 
QH3 is connected to each circuit stage of the horizontal scanning circuit HSR. Like [ the horizontal 
scanning circuit HSR ] the aforementioned vertical-scanning circuit VSR, it has a shift register and, as 
for this shift register, the thing in which the set or reset of all circuit stages is possible is used by level 
initialization signal philNTH. 

[0008] When used for example, for an electronic still camera, the solid state camera of drawing 6 
operates by adding perpendicular start signal phiSTV to the vertical-scanning circuit VSR, and adding 
clock signal phiCKV for a perpendicular shift after progress of the predetermined exposure time, so that 
the shift register of the vertical-scanning circuit VSR may shift the aforementioned start signal phiSTV 
to each circuit stage one by one. Each line lines GV1, GV2, and GV3 are chosen one by one by this. The 
signal charge according to the incident light is accumulated at each static induction transistor QS, and 
the voltage corresponding to the charge by which this static induction transistor operated as a source 
follower, and was accumulated is outputted to each train line LV by applying predetermined selection 
voltage to the gate voltage in the selected line. That is, the signal from the static induction transistor QS 
of the selected line is simultaneously outputted to each perpendicular read-out line LV. 
[0009] And after making it flow through the transfer transistor QT of each train by transfer signal phiT 
at this time and charging a signal charge at capacity CT1, CT2, and CT3, QT is intercepted, and the 
signal for every train is outputted to the level output line HOUT by setting the level read-out transistor 
QH to ON one by one by the vertical-scanning circuit HSR. 

[0010] By the way, when such a solid state camera is used for example, for an electronic still camera, 
after resetting all pixels at the moment of pushing a shutter, the image pck-up of a photographic subject 
picture is performed. In the solid state camera of drawing 6 , reset of all pixels is performed as follows. 
[001 1] That is, the vertical-scanning circuit VSR is controlled by initialization signal philNTV, clock 
signal phiCKV, and scanning start signal phiSTV including a shift register. If initialization signal 
philNTV and phiSTV are made into highness, all the circuit stages of the vertical-scanning circuit VSR 
are preset, all the line lines GV1, GV2, and GV3 become highness, and all pixels will be in a selection 
state. On the other hand, if initialization signal philNTV is made into highness and scanning start signal 
phiSTV is made into a low, each circuit stage of the vertical-scanning circuit VSR is reset, and all pixels 
will be in the state where it does not choose. If initialization signal philNTV is made into a low, the 
vertical-scanning circuit VSR will start the usual shift operation, whenever clock signal phiCKV enters 
from the time of start signal phiSTV becoming highness, each line lines GV1, GV2, and GV3 serve as a 
high level one by one, and the pixel of one line is chosen at a time one by one. 

[0012] And in order to reset all pixels in the solid state camera of drawing 6 , reset-signal phiRSTV only 

for perpendicular read-out is first made into highness, the transistors 1-QRSTV 3 for perpendicular reset 

of each train are set to ON, and each train lines LV1, LV2, and LV3 are connected to a gland. 

[0013] Next, both aforementioned initialization signal philNTV of the vertical-scanning circuit VSR and 

scanning start signal phiSTV are made into highness, and each circuit stage of the vertical-scanning 

circuit VSR is changed into a presetting state. By this, each line lines GV1, GV2, and GV3 of both 

become high-level, and will be in the selection state of all pixels. The high-level voltage of each line 

lines GV1, GV2, and GV3 in this case, i.e., the voltage of control signal phiSRs 1-3, is set up so that it 

may become the voltage VRSTP for reset of static inductions transistor 1 1-QS 33. 

[0014] As everyone knows, an inversion layer is formed in the gate electrode lower part of each static 

inductions transistor QS1 1-QS33, a channel is made between the source drains of these static inductions 

transistor 1 1-QS 33, the residual charge charged at the gate flows out, and reset of all pixels is 

performed by this. At this time, the current by the outflow of the residual charge by reset flows 

simultaneously to the static inductions transistor QS1 1-QS33 of each pixel. 

[0015] 

[Problem(s) to be Solved by the Invention] Thus, in the solid state camera which has the conventional 
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amplified type image pck-up element, when all pixels were reset, it was resetting by making the pixel 
section including an amplification means into one by choosing all pixels simultaneously. For this reason, 
at the time of reset, all the amplification meanses in each pixel are also turned on [ them ] 
simultaneously, and the current of all amplification meanses flows all at once. Although the current at 
this time is called rushes current, since all pixels are it turned on that the rushes current of each pixel is 
small simultaneously, big rushes current flows with the whole image pck-up equipment. 
[0016] For example, though the rushes current of each pixel is a number microampere, when the number 
of pixels is 1 million pixels, with the whole image pck-up equipment, it amounts to several A. When the 
current which reaches in the chip of a solid state camera at several A flowed, there was also a possibility 
of the fall of the reliability by electromigration becoming a problem, and the voltage of each [ in a chip ] 
portion having not fitted in the predetermined voltage range with the parasitism impedance of each 
portion in a chip, and the performance which the chip expected as a solid state camera not having been 
demonstrated, or producing the malfunction by rushes current etc. 

[0017] Therefore, the purpose of this invention is to enable it to also prevent the fall of the reliability of 
a solid state camera exactly while the excessive rushes current at the time of reset is prevented in the 
solid state camera which used the amplified type pixel and the whole chip of a solid state camera enables 
it to demonstrate a predetermined performance in view of the trouble in such conventional equipment. 
[0018] 

[Means for Solving the Problem] In the solid state camera possessing the scanning circuit for according 
to the 1st **** of this invention, choosing two or more pixels which perform photo electric translation, 
and two or more aforementioned pixels one by one, and reading them, in order to attain the above- 
mentioned purpose Continuation connection of two or more circuit stages should be made, and the 
aforementioned scanning circuit should be constituted, and should be equipped with the shift register 
which can be set as a predetermined logic state for the output of two or more aforementioned circuit 
stages almost simultaneous according to the input of a predetermined control signal. The photo detector 
to which the aforementioned pixel accumulates the signal charge according to the lightwave signal at 
least respectively, While choosing two or more pixels by having had the amplifier which amplifies the 
signal charge accumulated at this photo detector, and setting the output of two or more circuit stages of 
the shift register of the aforementioned scanning circuit as the aforementioned predetermined logic state 
The rushes current at the time of reset is reduced by resetting the charge of the aforementioned photo 
detector, where the aforementioned amplifier is cut off in two or more selected pixels. 
[0019] With such composition, where the aforementioned amplifier is cut off in two or more pixels 
which chose and chose two or more pixels with the shift register of the aforementioned scanning circuit, 
the charge of the aforementioned photo detector is reset. Therefore, it is lost that rushes current flows to 
an amplifier at the time of reset, and it is lost that excessive rushes current flows though all the pixels in 
the solid state camera which has many pixels are reset simultaneously. Therefore, it becomes without the 
reliability of a solid state camera not falling and moreover the voltage of each portion in the chip of a 
solid state camera causing a big change by rushes current, and a solid state camera can demonstrate an 
original performance now exactly. 

[0020] in this case, the pixel of each above shall possess the transfer element which transmits further the 
signal charge accumulated at the aforementioned photo detector to the control electrode of the 
aforementioned amplifier, and the reset element which resets the charge of the control electrode of the 
aforementioned amplifier, and shall reset the charge of a photo detector by setting both the 
aforementioned transfer element and the aforementioned reset element to ON 
[0021] By taking such pixel composition, it becomes possible to emit the charge accumulated at the 
photo detector through the aforementioned transfer element and a reset element, where an amplifier is 
cut off by applying the voltage which sets the aforementioned transfer element and a reset element to 
ON at both the times of reset, and cuts off this amplifier to the control electrode of an amplifier through 
a reset element. 

[0022] Furthermore, in case the charge of a photo detector is reset by setting both the aforementioned 
transfer element and a reset element to ON, it can also constitute so that the bias voltage impression 
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means for impressing bias voltage to the aforementioned amplifier and holding the aforementioned 
amplifier in the cut-off state may be included. 

[0023] In this case, the bias voltage for changing the aforementioned amplifier into a cut-off state to the 
aforementioned amplifier at the time of reset of a pixel by the above-mentioned bias voltage impression 
means can be impressed. Therefore, the property of a photo detector and an amplifier can be set as the 
independently optimal respectively thing, where an amplifier is cut off completely, perfect depletion- 
ization of a photo detector can be attained, the flexibility of a design of each element increases, and a 
quality solid state camera can be realized. 

[0024] Moreover, two or more pixels which consist of an amplified type photo-electric-translation 
means to be arranged in the shape of two-dimensional, and to accumulate and amplify the signal charge 
according to the lightwave signal respectively in a line and the direction of a train in other **** of this 
invention, In the current regulator circuit prepared for each [ which connected in common the output 
terminal of each pixel arranged in the direction of a train ] train line of every, and the solid state camera 
which carries out the selection drive of the aforementioned pixel and which has level and perpendicular 
each scanning circuit Continuation connection of two or more circuit stages should be made, and the 
aforementioned vertical-scanning circuit should be constituted, and should be equipped with the shift 
register which can be set as a predetermined logic state for the output of two or more aforementioned 
circuit stages almost simultaneous according to the input of a predetermined control signal. The 
aforementioned pixel respectively the signal charge according to the lightwave signal The photo detector 
to accumulate, the amplifier which amplifies the signal charge accumulated at this photo detector, the 
transfer element which transmits the signal charge accumulated at the aforementioned photo detector to 
the control electrode of the aforementioned amplifier, and the reset element which resets the charge of 
the control electrode of the aforementioned amplifier are provided. The control electrode of the transfer 
element of the pixel of each line is connected to the line line which corresponds in common, the line line 
of each line is connected to the correspondence circuit stage of the aforementioned vertical-scanning 
circuit, and the control electrode of the reset element of all pixels is connected to a reset control signal 
input terminal in common. And all transfer elements are set to ON through each aforementioned line 
line by setting the output of two or more circuit stages of the shift register of the aforementioned 
vertical-scanning circuit as the aforementioned predetermined logic state. And while setting the reset 
element of all pixels to ON and resetting the charge of a photo detector through a transfer element and a 
reset element by adding the aforementioned reset control signal to the reset element of all pixels By 
impressing the voltage which makes this amplifier a cut-off state through the reset element which was 
turned on on the occasion of this reset at the control electrode of an amplifier, the rushes current at the 
time of reset is reduced. 

[0025] It can set to the solid state camera concerning such composition, and all the transfer elements of 
each line line can be set to ON by making the output of two or more circuit stages of the shift register of 
the aforementioned vertical -scanning circuit into a predetermined logic state at the time of reset, and the 
reset element of all pixels can be set to ON, and the charge of a photo detector can be reset through a 
transfer element and a reset element. Moreover, if the voltage which makes this amplifier a cut-off state 
through the reset element which was turned on on the occasion of this reset at the control electrode of an 
amplifier is impressed, it is lost that rushes current flows to an amplifier at the time of reset, and even if 
it resets many pixels simultaneously, it will be lost that rushes current excessive as the whole solid state 
camera flows. 

[0026] In **** of further others of this invention The current regulator circuit and the aforementioned 
pixel which were prepared for each [ which connected in common the output terminal of two or more 
pixels which consist of an amplified type photo-electric-translation means to be arranged in the shape of 
two-dimensional, and to accumulate and amplify the signal charge according to the lightwave signal 
respectively in a line and the direction of a train, and each pixel arranged in the direction of a train ] train 
line of every In the solid state camera which carries out a selection drive and which has level and 
perpendicular each scanning circuit Continuation connection of two or more circuit stages should be 
made, and the aforementioned vertical-scanning circuit should be constituted, and should be equipped 
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with the shift register which can be set as a predetermined logic state for the output of two or more 
aforementioned circuit stages almost simultaneous according to the input of a predetermined control 
signal. The aforementioned pixel respectively the signal charge according to the lightwave signal The 
photo detector to accumulate, the amplifier which amplifies the signal charge accumulated at this photo 
detector, the transfer element which transmits the signal charge accumulated at the aforementioned 
photo detector to the control electrode of the aforementioned amplifier, and the reset element which 
resets the charge of the control electrode of the aforementioned amplifier are provided. The control 
electrode of the transfer element of the pixel of each line is connected to the line line which corresponds 
in common, the line line of each line is connected to the correspondence circuit stage of the 
aforementioned vertical-scanning circuit, and the control electrode of the reset element of all pixels is 
connected to a reset control signal input terminal in common. Moreover, it has a means to impress bias 
voltage to an amplifier through each train line in order that each train line may change into a cut-off 
state the amplifier of the pixel connected to each train line. And all transfer elements are set to ON 
through each aforementioned line line by setting the output of two or more circuit stages of the shift 
register of the aforementioned vertical-scanning circuit as the aforementioned predetermined logic state. 
And while setting the reset element of all pixels to ON and resetting the charge of a photo detector 
through a transfer element and a reset element by adding the aforementioned reset control signal to the 
reset element of all pixels By making the amplifier of all pixels into a cut-off state by the 
aforementioned bias voltage impression means in the case of this reset, the rushes current at the time of 
reset is reduced. 

[0027] The charge of a photo detector can be emitted through a transfer element and a reset element by 
setting all transfer elements to ON through each line line, and setting the reset element of all pixels to 
ON with the aforementioned reset control signal by setting the output of two or more circuit stages of 
the shift register of a vertical-scanning circuit as a predetermined logic state also in this case. And the 
rushes current at the time of reset can be reduced by making the amplifier of all pixels into a cut-off state 
by the aforementioned bias voltage impression means in the case of this reset. Since the aforementioned 
bias voltage impression means can impress desired suitable bias voltage to the amplifier of a pixel 
independently with other elements, it can increase the flexibility of a design of each element of a pixel. 
That is, through the aforementioned transfer element and a reset element, the voltage by which a photo 
detector is depletion-ized completely can be supplied, and, on the other hand, the bias voltage which 
fully makes this amplifier a cut-off state can be independently impressed to the aforementioned 
amplifier, and it can design so that it may have the optimal property of respectively a request of a photo 
detector and an amplifier. 
[0028] 

[Embodiments of the Invention] Drawing 1 is the block diagram showing the composition of the outline 
of the solid state camera concerning this invention, and shows the example of two-dimensional image 
sensors. The solid state camera of this drawing is equipped with the pixel section 3 which has two or 
more pixels 1, the vertical -scanning circuit 5, the level read-out section 7, and the horizontal scanning 
circuit 9. 

[0029] The pixel 1 equipped with a photodiode, an amplifier, etc. for light-receiving so that it might 
explain in detail later, respectively is arranged in the shape of a matrix, and the pixel section 3 is 
constituted. The vertical -scanning circuit 5 chooses the pixel for 1 level line (line line) of the pixel 
section 3 one by one, and consists of dynamic shift registers of the structure shown later. The level read- 
out section 7 accepts the charge of the pixel for 1 level line from the pixel section 3, and outputs this one 
by one based on the scanning pulse from the horizontal scanning circuit 9. The horizontal scanning 
circuit 9 is also constituted by the same dynamic shift register as the aforementioned perpendicular 
criminal -investigation circuit 5. 

[0030] Signal phiSTV inputted into the vertical-scanning circuit 5 is a perpendicular start pulse, and 
serves as initial input data of a dynamic shift register. Moreover, perpendicular clock pulse phiCKV for 
shifting the dynamic shift register and perpendicular initialization pulse philNTV are inputted into the 
vertical-scanning circuit 5. 
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[003 1] Moreover, signal phiSTH inputted into the horizontal scanning circuit 9 is the start signal of the 
dynamic shift register which constitutes the horizontal scanning circuit 9, and phiCKH is a clock signal 
for a level shift. Moreover, level initialization pulse philNTH for initializing the dynamic shift register 
which constitutes this horizontal scanning circuit 9 if needed is inputted into the horizontal scanning 
circuit 9. 

[0032] In the solid state camera of drawing 1 , when used, for example for a still video camera etc., 
before pushing a shutter, a solid state camera carries out false operation, namely, although a scan is 
carried out, the output signal is taken as the state where it is not used. And if a shutter is pushed, 
initialization pulse philNTV will be added to the vertical-scanning circuit 5 during a fixed period of 
about ten microseconds and start pulse phiSTV will be simultaneously made into H level, the whole 
page of the shift register of the vertical-scanning circuit 5 under false operation will be in a presetting 
state compulsorily, all pixels will be in a selection state, and the charge of all pixels can be reset. 
[0033] Next, after make perpendicular start pulse phiSTV into L level, and making the vertical-scanning 
circuit 5 into a reset state, adding initialization pulse philNTH also to the horizontal scanning circuit 9, 
and making level start pulse phiSTH into L level and changing the horizontal scanning circuit 9 into a 
reset state, it returns to normal operation and shift operation of each shift register is started. At this time, 
each pixel has started accumulation of image information, and if it returns to the usual operation and 
read-out operation is started after it makes L level again H level and perpendicular start pulse phiSTV 
and level start pulse phiSTH for initialization pulse philNTV and philNTH after progress of the 
predetermined exposure time and carries out forcible reset of each shift register, it can obtain the 
predetermined video signal by which time exposure was carried out. 

[0034] In addition, in the solid state camera of drawing 1 , the usual read-out operation is in the state 
which made the low each initialization pulse philNTV of the vertical -scanning circuit 5 and the 
horizontal scanning circuit 9, and philNTH, respectively, shifts start signal phiSTV of a high level one 
by one by clock signal phiCKV in the vertical-scanning circuit 5, and chooses the pixel for 1 level line 
of the pixel section 3 one by one. The charge accumulated at the photodiode of each pixel for selected 1 
level line is transmitted to the level read-out section 7. Next, by shifting start signal phiSTH of a high 
level one by one clock signal phiCKH by the horizontal scanning circuit 9, by this horizontal scanning 
circuit 9, the charge transmitted to the level read-out section 7 is horizontally transmitted one by one by 
1 pixel, and it reads to the output terminal shell exterior. 

[0035] Drawing 2 shows the detailed circuitry of the solid state camera of drawing 1 . The same portion 
as drawing 1 is shown by the same reference number in the solid state camera of drawing 2 . That is, it is 
constituted by the pixel section 3 which the solid state camera of drawing 2 also equipped with two or 
more pixels 1, the vertical -scanning circuit 5, the level read-out section 7, the horizontal scanning circuit 
9, etc. In the circuit of drawing 2 , the pixel section 3 shall consist of pixels 1 of three line x3 train for 
simplification of explanation. 

[0036] Each pixel 1 consists of reset switches QRST which consist of an MOS transistor for setting the 
switch QT for a transfer which consists of an MOS transistor for transmitting the charge of Amplifier 
QA and Photodiode PD which consists of a photodiode PD which is a photo detector, and a junction 
field effect transistor (JFET) to the gate of Amplifier QA, and the gate electrode of Amplifier QA as 
predetermined voltage. In addition, in a drawing, although the subscript is made each element, when 
expressing on behalf of the element of the same kind for simplification of explanation, a subscript may 
be omitted. In each pixel 1 shown in drawing 2 , the gate of the photodiode PD which is a light- 
receiving means, and Amplifier QA is separated on structure. 

[0037] The source of the amplifier QA of the pixel perpendicularly arranged among the amplifiers QA 
of each pixel 1 is connected to the constant current source CSV of each train through the train line LV of 
each train (LV1-LV3). Each constant current source CSV serves as a load when operating Amplifier QA 
as a source follower. The other end of each constant current source CSV is connected to the 
predetermined power supply VEE in common. 

[0038] The cathode of the photodiode PD of each pixel 1 is connected to the predetermined power 
supply VDD in common, and the anode is connected to the source of the switch QT for a transfer. The 
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drain of the switch QT for a transfer is connected to the gate of Amplifier QA, and the source of a reset 
switch QRST. The source of each amplifier QA is connected to each train line LV (LV1-LV3) in 
common for every train. The gate of each switch QT for a transfer is constituted so that it may connect 
with the vertical-scanning circuit 5 in common for every line and 1st vertical-scanning signal phiTR 
may be received. Vertical-scanning signal phiTRl of each line - phiTR3 are connected to the output of 
each circuit stage of the vertical-scanning circuit 5. The gate of a reset switch QRST is connected to 
control signal phiPG [ all / pixel ], and the drain is constituted so that it may connect with the vertical- 
scanning circuit 5 in common horizontally and 2nd vertical-scanning signal phiRD may be supplied for 
every line. The drain of each amplifier QA is connected to the power supply VDD same in common as 
the anode of the aforementioned photodiode PD. 

[0039] In addition, since the output of each circuit stage of the vertical-scanning circuit 5 supplies the 
1st of a voltage level, and 2nd vertical -scanning signal phiTR(s) different, respectively and phiRDs 
different, respectively, it can also connect and constitute a predetermined voltage shift circuit in the 
output of each circuit stage of a shift register, respectively. 

[0040] The level read-out section 7 is read for every train, and consists of a gate transistor QTC, 
capacity CT, and a switching device QH for level read-out. The upper limit of each train line LV is 
connected to the drain of the read-out gate transistor QTC, and the source of this read-out gate transistor 
QTC is connected to the drain of the switching device QH for level read-out of each train, and capacity 
CT. The other end of capacity CT is grounded. The gate of all the read-out gate transistors QTC is 
constituted so that it may connect in common and transfer pulse phiT can be supplied. Moreover, the 
gate of the switching device QH for level read-out is connected to the output of each circuit stage of the 
shift register of the horizontal scanning circuit 9 for every train. Furthermore, the source of the switching 
device QH for level read-out is connected to the video outlet terminal through the level output line 
HOUT in common. 

[0041] In the solid state camera which has the above composition, reset of a pixel is performed as 
follows. That is, both initialization pulse phiENTV of the vertical-scanning circuit 5 and start pulse 
phiSTV are made into highness, and all the circuit stages of the vertical-scanning circuit 5 are preset, 
and it considers as the selection state of all pixels. By this, all (phiTRl - phiTR3) of 1st vertical- 
scanning signal phiTR of all circuit stages are simultaneously made into highness, and the switch QT for 
a transfer of all pixels is set to ON. Moreover, reset control signal phiPG common to all pixels is added, 
and the reset switch QRST of all pixels is turned ON. 

[0042] Let voltage of 2nd vertical-scanning signal phiRD (phiRDl - phiRD3) be the voltage VGL which 
JFET which constitutes the amplifier QA of each pixel cuts off at this time. 

[0043] thus, when it carries out, the residual charge accumulated at the photodiode PD of each pixel is 
discharged through the transfer element QT and the reset element QRST, and Photodiode PD is perfect - 
- a depletion -- it is-izing and reset And since the gate voltage of Amplifier QA is VGL as mentioned 
above, therefore this amplifier QA has cut off in this case, current does not flow to this amplifier QA. 
That is, the current with which the current which flows to Photodiode PD was amplified and amplified 
by Amplifier QA does not flow. For this reason, the rushes current of each pixel becomes very small, 
and it is lost that rushes current excessive as the whole solid state camera flows. 
[0044] In addition, when reading a signal in the solid state camera of drawing 2 , while making 
initialization pulse philNTV of the vertical-scanning circuit 5 into a low level and making start pulse 
phiSTV into highness, clock signal phiCKV is added and shift operation of the vertical-scanning circuit 
5 is made to perform. By this, the pixel of each line is chosen one by one, and the signal accumulated at 
the selected pixel is outputted to the perpendicular read-out line LV. And it connected with each train 
line, and reads, the gate transistor QTC is set to ON by transfer pulse phiT, and the read-out charge of a 
signal is charged at the capacity CT of each train. Moreover, shift operation is made to perform also in 
the horizontal scanning circuit 9 by making low-level and start pulse phiSTH high-level for initialization 
pulse philNTH, and adding clock signal phiCKH. The switching device QH for level read-out of each 
train is set to ON one by one, and the read-out signal of each train is supplied to the level output line 
HOUT by this, and is outputted to the video outlet terminal shell exterior. 
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[0045] Moreover, in reading such a signal, it turns ON the reset element QRST of all pixels by reset 
control signal phiPG. And to the selected line, voltage of 2nd vertical -scanning signal phiRD is made 
into the voltage VGH which the amplifier QA of each pixel is turned on [ it ] and activates, and let it be 
the aforementioned voltage VGL which Amplifier QA cuts off to a non-choosing pixel. In this state, 
even if it turns OFF the aforementioned control signal phiPG, the gate voltage of this amplifier QA is 
held by the gate stray capacity of Amplifier QA at the same value. Therefore, after turning OFF the reset 
element QRST of all pixels by reset control signal phiPG, the transfer element of the pixel of the line 
chosen by 1st vertical-scanning signal phiTR is turned ON. The signal charge accumulated at 
Photodiode PD is transmitted to the gate of Amplifier QA by this, and the gate voltage of this amplifier 
QA changes with it corresponding to a signal. Amplifier QA is operated as a source follower, this 
voltage is outputted to the train line LV, the horizontal scanning circuit 9 is scanned as mentioned 
above, and it reads outside one by one. 

[0046] Drawing 3 shows the composition of an usable dynamic shift register to the horizontal scanning 
circuit and vertical -scanning circuit of a solid state camera concerning this invention. The dynamic shift 
register of drawing 3 is created using a CMOS process, and shows the example which used the so-called 
clocked inverter activated one by one by the clock pulse. 

[0047] In the dynamic shift register of drawing 3 , two PMOS transistors PI and P2 and two NMOS 
transistors N2 and Nl by which the series connection was carried out, for example between the positive 
supply voltage VDD and the negative supply voltage VSS constitute one step of clocked inverter. The 
PMOS transistors P3 and P4 and the NMOS transistors N4 and N3 constitute the 2nd step of clocked 
inverter, PMOS transistor P5, and P6 and two NMOS transistors N6 and N5 constitute the 3rd step of 
clocked inverter, two PMOS transistors P7 and P8 and two NMOS transistors N8 and N7 constitute the 
4th step of clocked inverter, and it is the same as that of the following. 

[0048] P2, N2, and the 2nd step constitute P8, N8, and the ********** CMOS inverter from P6, N6, 
and the 4th step from the PMOS transistor located in the center in the clocked inverter of each circuit 
stage, and the NMOS transistor, for example, the 1st step, in P4, N4, and the 3rd step. The transistor 
connected between each CMOS inverter and power supplies VDD and VSS is a transistor for control for 
activating these CMOS inverters. 

[0049] The PMOS transistor PI, P5, and the gate of -- are connected to the internal clock signal line CP 
1 among these transistors for control, and the PMOS transistors P3 and P7 and the gate of - are 
connected to the internal clock signal line CP 2. Moreover, the transistor Nl and N5 for control of other 
electric conduction type, i.e., NMOS transistors, and the gate of - are connected to the internal clock 
signal line CN1, and it connects with the NMOS transistors N3 and N7 and the internal clock signal line 
CN2 of others [ gate ] of --. 

[0050] Moreover, start pulse phiST is supplied to the gate of each transistors P2 and N2 which constitute 
the 1st step of CMOS inverter. The 1st step of output of a CMOS inverter is connected to the gate of the 
2nd step of input P4 of a CMOS inverter, i.e., a transistor, and a transistor N4, the 2nd step of output of 
a CMOS inverter is connected to the 3rd step of output of a CMOS inverter, and the 3rd step of output 
of a CMOS inverter is connected to the 4th step of input of a CMOS inverter one by one. 
[005 1] The dynamic shift register of drawing 3 was further equipped with the inverter INV2 and the OR 
gates OR1 and OR2 which constitute a simultaneous activation circuit, and is equipped with two more 
inverters INV3 and INV4. Initialization pulse phiINT is supplied to one [ each ] input of the OR gates 
OR1 and OR2. As for the input of another side of OR-gate OR1, clock pulse phicreatine kinase is 
supplied, and the signal with which the input of another side of other OR-gate OR2 reversed clock pulse 
phicreatine kinase by the inverter ESTV2 is supplied. It connects with the aforementioned internal clock 
signal line CN2, and the output of OR-gate OR1 is connected to the internal clock signal line CP 2 
through the inverter INV4. It connects with the internal clock signal line CN1, and the output of OR- 
gate OR2 is connected to the internal clock signal line CP 1 through the inverter INV3. 
[0052] In the dynamic shift register which has the above composition, when initialization pulse phiINT 
is low (L) level, clock pulse phicreatine kinase occurs in the output of OR-gate OR1, and the clock pulse 
which reversed clock pulse phicreatine kinase is supplied to the output of OR-gate OR2. Therefore, 
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when clock pulse phicreatine kinase is high (H) level, H level and the internal clock signal line CP 2 
serve as [ the internal clock signal line CN2 ] L level, and transistors P3 and P7, and N3 and N7, and - 
- are turned on. On the other hand, when clock signal phicreatine kinase is L level, the output of OR-gate 
OR2 serves as H level, and a transistor PI, P5, -- and Nl and N5, and are turned on. Therefore, the 1st 
inverter and 2nd inverter of each circuit stage are activated by turns by clock signal phicreatine kinase, 
and start pulse phiST is shifted one by one to the consecutive circuit stage. 

[0053] on the other hand if initialization pulse phiINT is made into H level - the level of clock pulse 
phicreatine kinase - both the outputs of the OR gates OR1 and OR2 serve as H level irrespective of how 
Therefore, both the internal clock signal lines CN1 and CN2 serve as H level, and both the internal clock 
signal lines CP1 and CP2 serve as L level For this reason, the transistors PI and P3 for control of all 
clocked inverters, P5, P7, and Nl, N3, N5 and N7, and are turned on simultaneously. That is, all 
clocked inverters are activated simultaneously. 

[0054] Regardless of clock pulse phicreatine kinase, it is reversed by each inverter, and input signal 
phiST is high-speed and is transmitted to a latter circuit by this. Therefore, if start pulse phiST is made 
into L level, all also of the outputs SI and S2 of all circuit stages and -- will be set to L level, and the 
outputs SI and S2 of H level, then all circuit stages and - will be set to H level in start pulse phi ST. 
That is, the output to all circuit stages or the desired circuit stage can be set or preset almost in instant. 
Moreover, since all circuits are in an active state, it is stabilized and they can also continue reset or a 
presetting state for a long time. In addition, the time delay of the clocked inverter used for the usual 
solid state camera is usually several or less nanoseconds, though it has 1000 steps of clocked inverters, 
transfer of data is possible for it from an input stage to the last stage at below several micro second, and 
it can perform reset or presetting of each circuit stage mostly in an instant. 

[0055] Drawing 4 shows other examples of composition of the dynamic shift register which can be used 
for the solid state camera of this invention. The dynamic shift register of drawing 4 is equipped with two 
CMOS inverters for every circuit stage. That is, the 1st circuit stage has the 1st CMOS inverter which 
consists of a PMOS transistor PI 1 and an NMOS transistor Nil, and the 2nd CMOS inverter which 
consists of a PMOS transistor P12 and an NMOS transistor N12. The 2nd circuit stage is equipped with 
the 1st CMOS inverter which consists of a PMOS transistor P13 and an NMOS transistor N 13, and the 
2nd CMOS inverter which consists of a PMOS transistor P14 and an NMOS transistor N14, and is the 
same as that of the following. Cascade connection of each inverter is carried out one by one through the 
transfer gate. Namely, the output of an inverter which consists of transistors PI 1 and Nl 1 is connected 
to the input of an inverter which consists of transistors P12 and N12 through the 1st transfer gate TL 
The output of an inverter which consists of transistors P12 and N12 is connected to the input of an 
inverter which consists of transistors P13 and N13 through the 2nd transfer gate T2. It connects with the 
input of an inverter which consists of transistors P14 and N14 through the 3rd transfer gate T3, and the 
output of an inverter which consists of transistors PI 3 and N13 is the same as that of the following. 
[0056] The transfer gates Tl and T3 and the gate by the side of the PMOS transistor of - are connected 
to the internal clock signal line CP 1, and the gate of an NMOS transistor is connected to the internal 
clock signal line CN1. Moreover, the transfer gates T2 and T4 and the gate of the PMOS transistor of -- 
are connected to the internal clock line CP 2, and the gate of an NMOS transistor is connected to the 
internal clock signal line CN2. 

[0057] The dynamic shift register of drawing 4 is equipped with the simultaneous activation circuit 
which consists of an inverter INV2 and the OR gates OR1 and OR2 like the thing of drawing 3 , and is 
equipped with the inverters INV4 and INV3 which reverse the output of the OR gates OR1 and OR2, 
respectively, and are supplied to the internal clock signal lines CP2 and CP1. The output of the OR gates 
OR1 and OR2 is connected to the internal clock signal lines CN2 and CN1 again. 
[0058] In the dynamic shift register of drawing 4 , when initialization pulse phiINT is L level, the 
reversal clock pulse to which the output of the OR gates OR1 and OR2 reversed clock pulse phicreatine 
kinase and this clock pulse phicreatine kinase, respectively is outputted. These clock pulse phicreatine 
kinases and the reversal clock pulse of those are supplied to the internal clock signal lines CN2 and 
CN1, respectively. Moreover, inverters INV4 and INV3 are further reversed, respectively, and clock 
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pulse phicreatine kinase outputted from the OR gates OR1 and OR2, respectively and its reversal clock 
pulse are supplied to the internal clock signal lines CP2 and CP1, respectively. That is, clock pulse 
phicreatine kinase is supplied for the clock pulse which reversed clock signal phicreatine kinase to the 
internal clock signal line CP 2 to the internal clock signal line CP 1. 

[0059] Therefore, when clock pulse phicreatine kinase is H level, the transfer gates T2 and T4 and -- 
flow, and when clock pulse phicreatine kinase is L level, the transfer gates Tl and T3 and - flow. That 
is, a flow and un-fl owing the transfer gates Tl, T2, T3, and T4 and are presupposed by turns by clock 
signal phicreatine kinase. It is transmitted to the circuit stage of one by one consecutiveness [ like / 
common knowledge ] of start pulse phiST by this, and shift operation is performed. 
[0060] On the other hand, when initialization pulse phiINT is H level, both the outputs of the OR gates 
OR1 and OR2 serve as H level irrespective of the level of clock pulse phicreatine kinase. For this 
reason, the internal clock signal lines CN1 and CN2 serve as L level, and all the transfer gates Tl, T2, 
T3, and T4 and - flow through both the H level and internal clock signal lines CP1 and CP2 of both. 
That is, direct cascade connection of the inverter of all circuit stages will be carried out. Therefore, while 
start pulse phiST is reversed one by one, it is directly transmitted by each inverter. Therefore, it becomes 
possible to also set in the circuit of drawing 4 , and to reset or preset each circuit stage in an instant. 
[0061] In addition, in above-mentioned explanation, although explained per two kinds of things as a 
dynamic shift register, it is clear to this invention that the dynamic shift register of various form can be 
used. That is, each circuit stage consists of 1 set of two-step dynamic form inverter circuits, and at the 
time of an active state, if another side is a dynamic shift register of form which transmits an input signal 
to the circuit stage of one by one consecutiveness as an inactive state substantially, this invention is 
substantially [ one of the two ] applicable. 1 set of two-step dynamic form inverters can be 
simultaneously activated in these cases, an input signal can be transmitted to the circuit stage of direct 
consecutiveness over two or more circuit stage, and reset and presetting can be made to perform 
compulsorily in an instant. 

[0062] Next, drawing 5 shows the circuitry of the solid state camera concerning another ******** 0 f 
this invention. Also in drawing 5 , the same portion as aforementioned drawing 1 is shown by the same 
reference number. Moreover, in the solid state camera of drawing 5 , each train lines LV1, LV2, and 
LV3 in the solid state camera of aforementioned drawing 2 are connected to the predetermined bias 
voltage VPU through the switching devices QPU1, QPU2, and QPU3 which consist of MOS transistors 
for pull-up etc., respectively. The gate of each switching devices QPU1, QPU2, and QPU3 is constituted 
so that it may connect in common and predetermined control signal phiPU can be supplied. Moreover, 
even if the gate of Amplifier QA is the read-out voltage VGH of Amplifier QA, let bias voltage VPU be 
the voltage which this amplifier QA cuts off Other portions are the same as the circuit of drawing 2 , 
and the same reference number and the same reference mark are given to the same portion. 
[0063] In resetting a pixel in the solid state camera of drawing 5 , like the case of drawing 2 , the whole 
page of the vertical -scanning circuit 5 is preset, the 1st vertical -scanning circuit phiTRl-TR3 is added to 
the switch QT for a transfer of all pixels, and it sets this switch QT for a transfer to ON. Moreover, 
control signal phiPG is added and the reset switch QRST of all pixels is turned ON. Let voltage of 2nd 
vertical-scanning signal phiRDl - phiRD3 be the read-out voltage VGH of the amplifier QA of each 
pixel section at this time. 

[0064] Furthermore, bias of each train lines LV1-LV3 is carried out to the aforementioned bias voltage 
VPU by control signal phiPU by setting the switching device QPU for pull-up of each train to ON at this 
time. As mentioned above, the gate of Amplifier QA reads this bias voltage VPU, and even if it is 
voltage VGH, it is taken as the voltage which Amplifier QA cuts off. By this, where Amplifier QA is cut 
off, the residual charge of Photodiode PD is emitted through the transfer element QT and the reset 
element QRST, and reset of a pixel is performed. And Photodiode PD is reset in this case by the state 
where the reverse bias was carried out to the read-out voltage VGH of Amplifier QA. However, by the 
switching device QPU for pull-up, the source voltage of each amplifier QA is the aforementioned bias 
voltage VPU, and current does not flow to Amplifier QA. That is, the excessive rushes current at the 
time of reset can be prevented. In addition, when reading a signal, where the switching device QPU for 
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pull-up is considered as a cut-off, it carries out like the case of the solid state camera of aforementioned 
drawing 2 . 

[0065] In the solid state camera of above-mentioned drawing 2 and drawing 5 , it is desirable to 
constitute as a property of the photo detector of each pixel, so that a perfect depletion may be formed at 
the time of reset. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[The technical field to which invention belongs] Concerning a solid state camera, this invention is used 
for an electronic still camera etc., and instant-reset of all pixels is possible for it, and it relates to the 
solid state camera which can moreover reduce the rushes current at the time of reset sharply. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Drawing 6 shows the composition of the outline of the conventional solid 
state camera, and shows the example of two-dimensional image sensors. The equipment of this drawing 
is considered as the pixel composition of three line x3 train for simplification of explanation. Moreover, 
although the subscript is given to the reference mark of each element in the drawing, a subscript may be 
omitted when expressing on behalf of the element of the same kind for simplification of explanation. 
[0003] With the equipment of drawing 6 , the static induction transistor (SIT) is used as an example of 
an amplified type photo detector as each pixel. That is, the static inductions transistor QS1 1, QS12, 
QS13, QS21, QS22, QS23, QS31, QS32, and QS33 which constitute each pixel are arranged in the 
shape of [ of three line x3 train ] a matrix. 

[0004] Moreover, the vertical -scanning circuit VSR for choosing the pixel of each train one by one for 
every line is formed. That is, the gate of the static induction transistor arranged among the pixels 
arranged in the shape of a matrix at each line writing direction is connected to each circuit stage of the 
shift register of the vertical-scanning circuit VSR through each line line GV1, GV2, and GV3 in 
common. For example, the gate of static inductions transistor QS1 1, QS12, and QS13 is connected to 
the vertical -scanning circuit VSR through both the line lines GV1, and the gate of each static inductions 
transistor QS21, QS22, and QS23 is connected to the vertical-scanning circuit VSR through the line line 
GV2. All circuit stages are reset or preset by impression of initialization signal philNTV, and the 
vertical-scanning circuit VSR can change all the line lines GV1, GV2, and GV3 into the selection state 
by it. 

[0005] Moreover, the source of the static induction transistor of the pixel of each train is connected 
common to the train lines LV1, LV2, and LV3 of the train, and each train line is connected to the 
predetermined power supply VEE through the constant current source CSV. Each constant current 
source CSV serves as a load of the static induction transistor QS of each pixel at the time of signal read- 
out from each pixel. The drain of the static induction transistor QS of each pixel is connected to the 
predetermined power supply VDD in common. The end of each train lines LV1, LV2, and LV3 is 
grounded through the transistors QRSTV1, QRSTV2, and QRSTV3 for perpendicular reset for resetting 
each train line. Reset-signal phiRSTV for perpendicular read-out lines explained later is supplied to each 
transistor for perpendicular reset. 

[0006] The other end of each train lines LV1, LV2, and LV3 is connected to the drain of each transistor 
QH1, QH2, and QH3 for a level output through each switch QT1, QT2, and QT3 for a transfer. The 
source of each transistor for a level output is connected to the common level output line HOUT, and this 
level output line HOUT is connected to the video outlet terminal for supplying an image pck-up signal 
outside. Moreover, the source of each transistors QT1, QT2, and QT3 for a -transfer is grounded through 
each capacity CT1, CT2, and CT3. 

[0007] The gate of the transistors QT1, QT2, and QT3 for a transfer of each train is connected in 
common, and transfer pulse phiT is supplied. Moreover, the gate of the level read-out transistors QH1- 
QH3 is connected to each circuit stage of the horizontal scanning circuit HSR. Like [ the horizontal 
scanning circuit HSR ] the aforementioned vertical-scanning circuit VSR, it has a shift register and, as 
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for this shift register, the thing in which the set or reset of all circuit stages is possible is used by level 
initialization signal philNTH. 

[0008] When used for example, for an electronic still camera, the solid state camera of drawing 6 
operates by adding perpendicular start signal phiSTV to the vertical-scanning circuit VSR, and adding 
clock signal phiCKV for a perpendicular shift after progress of the predetermined exposure time, so that 
the shift register of the vertical-scanning circuit VSR may shift the aforementioned start signal phiSTV 
to each circuit stage one by one. Each line lines GV1, GV2, and GV3 are chosen one by one by this. The 
signal charge according to the incident light is accumulated at each static induction transistor QS, and 
the voltage corresponding to the charge by which this static induction transistor operated as a source 
follower, and was accumulated is outputted to each train line LV by applying predetermined selection 
voltage to the gate voltage in the selected line. That is, the signal from the static induction transistor QS 
of the selected line is simultaneously outputted to each perpendicular read-out line LV. 
[0009] And after making it flow through the transfer transistor QT of each train by transfer signal phiT 
at this time and charging a signal charge at capacity CT1, CT2, and CT3, QT is intercepted, and the 
signal for every train is outputted to the level output line HOUT by setting the level read-out transistor 
QH to ON one by one by the vertical-scanning circuit HSR. 

[0010] By the way, when such a solid state camera is used for example, for an electronic still camera, 
after resetting all pixels at the moment of pushing a shutter, the image pck-up of a photographic subject 
picture is performed. In the solid state camera of drawing 6 , reset of all pixels is performed as follows. 
[001 1] That is, the vertical-scanning circuit VSR is controlled by initialization signal philNTV, clock 
signal phiCKV, and scanning start signal phiSTV including a shift register. If initialization signal 
philNTV and phiSTV are made into highness, all the circuit stages of the vertical-scanning circuit VSR 
are preset, all the line lines GV1, GV2, and GV3 become highness, and all pixels will be in a selection 
state. On the other hand, if initialization signal philNTV is made into highness and scanning start signal 
phiSTV is made into a low, each circuit stage of the vertical-scanning circuit VSR is reset, and all pixels 
will be in the state where it does not choose. If initialization signal philNTV is made into a low, the 
vertical-scanning circuit VSR will start the usual shift operation, whenever clock signal phiCKV enters 
from the time of start signal phiSTV becoming highness, each line lines GV1, GV2, and GV3 serve as a 
high level one by one, and the pixel of one line is chosen at a time one by one. 

[0012] And in order to reset all pixels in the solid state camera of drawing 6 , reset-signal phiRSTV only 
for perpendicular read-out is first made into highness, the transistors 1-QRSTV 3 for perpendicular reset 
of each train are set to ON, and each train lines LV1, LV2, and LV3 are connected to a gland. 
[0013] Next, both aforementioned initialization signal philNTV of the vertical-scanning circuit VSR and 
scanning start signal phiSTV are made into highness, and each circuit stage of the vertical -scanning 
circuit VSR is changed into a presetting state. By this, each line lines GV1, GV2, and GV3 of both 
become high-level, and will be in the selection state of all pixels. The high-level voltage of each line 
lines GV1, GV2, and GV3 in this case, i.e., the voltage of control signal phiSRs 1-3, is set up so that it 
may become the voltage VRSTP for reset of static inductions transistor 1 1-QS 33. 
[0014] As everyone knows, an inversion layer is formed in the gate electrode lower part of each static 
inductions transistor QS1 1-QS33, a channel is made between the source drains of these static inductions 
transistor 1 1-QS 33, the residual charge charged at the gate flows out, and reset of all pixels is 
performed by this. At this time, the current by the outflow of the residual charge by reset flows 
simultaneously to the static inductions transistor QS1 1-QS33 of each pixel. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In the solid state camera possessing the scanning circuit for according 
to the 1st **** of this invention, choosing two or more pixels which perform photo electric translation, 
and two or more aforementioned pixels one by one, and reading them, in order to attain the above- 
mentioned purpose Continuation connection of two or more circuit stages should be made, and the 
aforementioned scanning circuit should be constituted, and should be equipped with the shift register 
which can be set as a predetermined logic state for the output of two or more aforementioned circuit 
stages almost simultaneous according to the input of a predetermined control signal. The photo detector 
to which the aforementioned pixel accumulates the signal charge according to the lightwave signal at 
least respectively, While choosing two or more pixels by having had the amplifier which amplifies the 
signal charge accumulated at this photo detector, and setting the output of two or more circuit stages of 
the shift register of the aforementioned scanning circuit as the aforementioned predetermined logic state 
The rushes current at the time of reset is reduced by resetting the charge of the aforementioned photo 
detector, where the aforementioned amplifier is cut off in two or more selected pixels. 
[0019] With such composition, where the aforementioned amplifier is cut off in two or more pixels 
which chose and chose two or more pixels with the shift register of the aforementioned scanning circuit, 
the charge of the aforementioned photo detector is reset. Therefore, it is lost that rushes current flows to 
an amplifier at the time of reset, and it is lost that excessive rushes current flows though all the pixels in 
the solid state camera which has many pixels are reset simultaneously. Therefore, it becomes without the 
reliability of a solid state camera not falling and moreover the voltage of each portion in the chip of a 
solid state camera causing a big change by rushes current, and a solid state camera can demonstrate an 
original performance now exactly. 

[0020] in this case, the pixel of each above shall possess the transfer element which transmits further the 
signal charge accumulated at the aforementioned photo detector to the control electrode of the 
aforementioned amplifier, and the reset element which resets the charge of the control electrode of the 
aforementioned amplifier, and shall reset the charge of a photo detector by setting both the 
aforementioned transfer element and the aforementioned reset element to ON 
[0021] By taking such pixel composition, it becomes possible to emit the charge accumulated at the 
photo detector through the aforementioned transfer element and a reset element, where an amplifier is 
cut off by applying the voltage which sets the aforementioned transfer element and a reset element to 
ON at both the times of reset, and cuts off this amplifier to the control electrode of an amplifier through 
a reset element. 

[0022] Furthermore, in case the charge of a photo detector is reset by setting both the aforementioned 
transfer element and a reset element to ON, it can also constitute so that the bias voltage impression 
means for impressing bias voltage to the aforementioned amplifier and holding the aforementioned 
amplifier in the cut-off state may be included. 

[0023] In this case, the bias voltage for changing the aforementioned amplifier into a cut-off state to the 
aforementioned amplifier at the time of reset of a pixel by the above-mentioned bias voltage impression 
means can be impressed. Therefore, the property of a photo detector and an amplifier can be set as the 
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independently optimal respectively thing, where an amplifier is cut off completely, perfect depletion- 
ization of a photo detector can be attained, the flexibility of a design of each element increases, and a 
quality solid state camera can be realized. 

[0024] Moreover, two or more pixels which consist of an amplified type photo-electric-translation 
means to be arranged in the shape of two-dimensional, and to accumulate and amplify the signal charge 
according to the lightwave signal respectively in a line and the direction of a train in other **** of this 
invention, In the current regulator circuit prepared for each [ which connected in common the output 
terminal of each pixel arranged in the direction of a train ] train line of every, and the solid state camera 
which carries out the selection drive of the aforementioned pixel and which has level and perpendicular 
each scanning circuit Continuation connection of two or more circuit stages should be made, and the 
aforementioned vertical-scanning circuit should be constituted, and should be equipped with the shift 
register which can be set as a predetermined logic state for the output of two or more aforementioned 
circuit stages almost simultaneous according to the input of a predetermined control signal The 
aforementioned pixel respectively the signal charge according to the lightwave signal The photo detector 
to accumulate, the amplifier which amplifies the signal charge accumulated at this photo detector, the 
transfer element which transmits the signal charge accumulated at the aforementioned photo detector to 
the control electrode of the aforementioned amplifier, and the reset element which resets the charge of 
the control electrode of the aforementioned amplifier are provided. The control electrode of the transfer 
element of the pixel of each line is connected to the line line which corresponds in common, the line line 
of each line is connected to the correspondence circuit stage of the aforementioned vertical -scanning 
circuit, and the control electrode of the reset element of all pixels is connected to a reset control signal 
input terminal in common. And all transfer elements are set to ON through each aforementioned line 
line by setting the output of two or more circuit stages of the shift register of the aforementioned 
vertical-scanning circuit as the aforementioned predetermined logic state. And while setting the reset 
element of all pixels to ON and resetting the charge of a photo detector through a transfer element and a 
reset element by adding the aforementioned reset control signal to the reset element of all pixels By 
impressing the voltage which makes this amplifier a cut-off state through the reset element which was 
turned on on the occasion of this reset at the control electrode of an amplifier, the rushes current at the 
time of reset is reduced. 



[0025] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, when resetting simultaneously the shell constituted so 
that a photo detector might be reset, where the amplifier of each pixel is cut off in a solid state camera, 
when resetting, and the solid-state-camera smell all pixel containing many pixels according to this 
invention, it can prevent that excessive rushes current occurs. Therefore, while being able to prevent the 
fall of the reliability of the solid state camera by rushes current, it enables a solid state camera for having 
a bad influence on a solid state camera to be prevented by the voltage variation of each part of the inside 
of a chip by rushes current, and to demonstrate an original performance by it. At the moment of turning 
off a shutter, all pixel simultaneous reset can use such a solid state camera for a required electronic still 
camera etc., and it can obtain a good result. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Thus, in the solid state camera which has the conventional 
amplified type image pck-up element, when all pixels were reset, it was resetting by making the pixel 
section including an amplification means into one by choosing all pixels simultaneously. For this reason, 
at the time of reset, all the amplification meanses in each pixel are also turned on [ them ] 
simultaneously, and the current of all amplification meanses flows all at once. Although the current at 
this time is called rushes current, since all pixels are it turned on that the rushes current of each pixel is 
small simultaneously, big rushes current flows with the whole image pck-up equipment. 
[0016] For example, though the rushes current of each pixel is a number microampere, when the number 
of pixels is 1 million pixels, with the whole image pck-up equipment, it amounts to several A. When the 
current which reaches in the chip of a solid state camera at several A flowed, there was also a possibility 
of the fall of the reliability by electromigration becoming a problem, and the voltage of each [ in a chip ] 
portion having not fitted in the predetermined voltage range with the parasitism impedance of each 
portion in a chip, and the performance which the chip expected as a solid state camera not having been 
demonstrated, or producing the malfunction by rushes current etc. 

[0017] Therefore, the purpose of this invention is to enable it to also prevent the fall of the reliability of 
a solid state camera exactly while the excessive rushes current at the time of reset is prevented in the 
solid state camera which used the amplified type pixel and the whole chip of a solid state camera enables 
it to demonstrate a predetermined performance in view of the trouble in such conventional equipment. 

[Translation done.] 
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EXAMPLE 

[Example] In addition, in the solid state camera in above-mentioned drawing 2 and drawing 5 , the 
voltage of each power supply and a signal is specifically set up as follows, and a high result is obtained. 
That is, it is referred to as read-out voltage VGH=-1 V which the amplifier QA of each aforementioned 
pixel is turned on [ it ], and activates on condition that supply voltage VDD=5V and VEE=0V. And the 
voltage VGL of 2nd vertical-scanning signal phiRD supplied to the drain of the reset element of each 
pixel at the time of the reset in the composition of aforementioned drawing 2 is good -3 V. Moreover, the 
bias voltage VPU for cutting off each pixel in the composition of aforementioned drawing 5 carries out 
to the voltage (more than +1 V [ for example, ]) which this amplifier QA cuts off, even if the gate 
voltage of Amplifier QA is VGH=-1 V. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of the outline of the solid state image 
pickup device concerning this invention. 

[Drawing 2] It is the electrical diagram showing the detailed composition of the solid state camera 
concerning the 1st operation gestalt of this invention. 

[Drawing 3] It is the electrical diagram showing the composition of an usable shift register in the 
scanning circuit of the solid state camera concerning this invention. 

[Drawing 4] It is the electrical diagram showing other composition of an usable shift register in the 
scanning circuit of the solid state image pickup device concerning this invention. 
[Drawing 5] It is the electrical diagram showing the detailed composition of the solid state image pickup 
device concerning the 2nd operation gestalt of this invention. 

[Drawing 6] It is the electrical diagram showing the composition of the conventional solid state camera. 
[Description of Notations] 
1 Pixel 

3 Pixel Section 

5 Vertical-Scanning Circuit (VSR) 

7 Level Read-out Section 

9 Horizontal Scanning Circuit (HSR) 

PD11, ~, PD33 Photodiode 

QT1 1, — , QT33 Transfer element 

QA11,--, QA33 Amplifier 

QRST11, --, QRST33 Reset element 

CSV1, --, CSV3 Constant current source 

QTC1, --, QTC3 Read-out gate transistor 

CT1, --, CT3 Capacity for accumulation 

QH1, QH3 Switching device for level read-out 

QPU1, --, QPU3 Switching device for pull-up 

[Translation done.] 
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DRAWINGS 
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fct. jaaWMHl^STVfca-fcf-SktMBeiEBI 
»VSRO*0BgWy-fevh§*i., ^BaM^MBR% 
Sb^rS. tfflflft@'90'INTV&n-(c4-&2:Se£ 
3tEB»VSR*«««)S/7h«#fcH»U X^-hfi 
^STV^WtC^ofc^f^&^^O-y^^^CK 
V3&*A6Jtl^tCja^#ff7'fyGVl, GV2, GV3 

vmmi"<ji>t%~>xmmtf ! 1 ff-fom»:ss?$ii 
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[0012] -f-LT. B6<0|l«cS^StfeV^^H 

m<T> y -fe y h 3 £«>fcJi. i-^siafcwB t*ja 
UtThfif^RSTV fcM fc tT . U -b 

•yhfflh7y^^QRSTVl~3SrJ}-yi:L, 

[0013] mz. mm^&msR<mmiMttm 

^r<t> I NTVfcj&|fflttWi**STV££tC>vf fcl/t 

I). ■r*U;: e fc-?T«4T7-'f yGVi, GV2, GV3# 

#<c/w wvbK^x-mmnmmmtKh. z<o 

tfr&O&fty'i VGV1 . GV2, GV3<9>MK/P 
0«E. -r^rt>^©lffll^0SRl~3O«ffi«, f?S 
l^h^y^'X^QSl l~33<oy-by hffllEVR 

[0014] ZtllzX - jT, J3»cDJ: 3 ic. &f?«I^ 
h5>>-'X^QSl 1— QS33cO^-hmgTgP(cK 
KW^^aT^ff®^ b 5 ^ Q S 1 1 ~3 

S 1 1 ~Q S 3 3 fcti y -b -y h fc A *gt#lflM>auiJ& 
[00 1 5] 

ff) y -b h £ fffr d^fctt, ^Bf&fclsHSfcSiiRf h 
ztizx*). mmmz-kttmmz-ftb tr y -t »/ 
b£fr&->*OxH:. Z<r)titb. y-byhBMc. #B^J 

$ < b . £B^a<lli$fc:*y b =5:5fc«>Si{S§l»£* 

[ooi 6] mttt&mm<Q7v^*nfflfflc?j?xi 
ry^TThh t lx t> . 1 o otjb*o%^ 

J: Of- •y7-rt#g|5^®E*<0rS^)mESfflfc:fc§* 0 

$ h-r. "fvrtmmmmt ixm^tkm^ 

JTC^-f. *SvMi7«y^jLmSEfcJ:SMi6f^ri:*iS:4 
[00 17] Lt^T. *m<7)mii. Z?>£i% 



[0018] 

mmmt. msm<7>mmzm<mRixmxiiitt 
ftnmMmgm-hmtmmsiz&ux. miM 

mm^nxMzi&ixsmminmmiiiJjzim 
m^izm^^mm^mizs^i^^y hxs&xtzm 

-h & mmmnmwvimzwfetz z tizx ~>x"m.<r> 
mmzwi-t& ttuz. mtRLtimwnmtz&^x 

Sr$- 'J -fe y h-f h Z t IZ£ 0 y -b -y h B#i07 -/ yifSl 
[0019] iWj; d Mie^ltIBIIS^^7 

huisx?iz£~>xm®«Dmm$:miRL. a^s^l^ 
•c-ffl^agTt^^^f^y-t yh-fs. t?t**-?-c. y 

^IS^®^SrW-tSil«cg^S(c*5ftl»^BS 
iS-|i|^fc 'J -b <y h Lfc t LT i) i§^7 <v ^a.m?S* { ^ 

wuzmx'Z&xo&Kz. 

[0020] tarns. tm&*<mmit. $ uz^ m 

^g^?izm$ztizm^wmzmgmmm?efflffl 

m^f* y -b -y h-fh y -b -y h^fc SJLfiiU 

o^ffiz y -b y h-rs heot -rs c t^-c^ s . 
[ o o 2 1 ] z<d i 3 %mm®&z t h z b t j: o-c. 

y -b -y M^fclilJEK^S^Ft U * -y hm?b S-Sfc:^ 
ytL. *^y-b>y h^5r^-UTlg^^<0$!lffliSg 
fcWWHHF*^ >y h smEt&JniX. S i b t «fc 

m&thzbittffiztch. 
[00 22] §^>fc % B?teigi*^^j:tfy-b»/h^ 
^^tc^-vt ixgftmTomftzvtv h-r 

* -y Y*y*m\zm!-$ht&><?>>M ryMsmm-n. 

Sr^tf J: o mm-t Z b t>T'# h . 

[0023] znmsii. im/u rxmsmmmz 
i^xmmw^vY^mu&wm^znL. mm 
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[ o o 2 4 1 ^3t. xm&mmnx'U. 'an zvm 

m?* £ u -b •/ h-r & y - t •/ h jR? fc £ms l . #?t<t)S 
n<mm^?<n®w^t&niznmz>fi=74 yizm 

iznmzti-ftxommv y -t -y h^coso^imffitis 
mtzv-tvbMwm^AJjtiFFizmmzti. &r>mgm 

■y h$IWI^£^T<?)B*<oy-fc-y hSfmcJUS.! 

■f&tthic i«oy-fe»/Ko^t^yt^-53ty-fey 
^[ 0,0'2 5 ] £tf>J: 5^jSfc^*)S@«^@ia(ciJ 

ffizmmm^&jtw-by bm?z-frixv*v b-tz 
•) . £&<vm%£m%iz y -b y l- i/ti.@f&im^g£ 

tti: LTj§*=5:7 -y ^ i«s^*«SDh.S £ t {i& < & § . 

[0026] *3KB<0§ t>izm<vmm?n. ^axtm 
-Kfotz 2&jtmz%>mtL&«%m^iz& ttcm^-m* 

^tmttiizwiztifrmmniiijjiBTz&mfcim 



uz&piy a ymzm^hfzzimBimk mmm* 

mmzi\xmfcZhim.<?>®Mm^<?)x-hiizmixm 
fea^oiussgotf}^ \mmmizmfe<mmmizWi. 

^Wji/ybXsiSxfZffittzhtnbL. msmmi 

mz%m-t h mmm? t netiMXTotf mnovr 

'J 4r 6 U * y h^fc £ JMSU #tT<?B§g<9 

ti&ncofryj >j±friesa^3iEiiis5<7)Jt^iiii!igt^ 

^Sivt^T^BSo y -t >y hS^$5«m©i^a{c 

<i#Jlj7^f y{C«^$^B^<0tM«l*^$-y>.y 

«!Bfcf Z>tzMz&<\yj yZft LXtnaFF&W T 

tfMk3k&t& Zbt,zi~> TlolS#ff y 4y*jt tx-f 
£-f ^TOBifttf) 'J -fe •/ h»^fcjDt &Z.btz£->X& 

mmnvinvbmttxybL. ^^m^wm^wk 
m^&xvv -fe -y 5-^- lt y ^ <y h-r s 1 1 *> 

d<0 y -b y h^{cfifay\'-f TxmflEBJJn#Stc i 
oT^B^ti®^^ >y YXytfMb-tZZ bizX 
0. y-fe y h^O^-y^HaS-jKJtf-S. 
[0027] <IC5*§£{, % Sa^0^cO^7 HU^X 

b iz j: oT=&ff y£ir Lx^xommttXyb 

*^l?ffiy-fe>y hilffllfi^-fcJ;-7T^T<0B*<0y 
-fe-yh^$:>}-yt-r.&C:tfcJ:0s £«P<DS??£ 

mwrnzi ->x£w%<7>mm=f-** v Y*?imb 

■t&ZblZX*)^ V*vbf%7)yvisjLmft*ffi£C% 

<m=f-b\mMzmm.<m.yi^u Txwzzmxrtz 

•ky hm?ZftLX%%m : ?tf%££g3.1tZtlZmE. 

tm-tz z b . -mmmmrtzimtmm 
tticfMzii -y YJt?imb-?i>JU Tx%m$m&iz 
(mtzzttfX'Z. gt/mTbrnmrntt-tnzm 

[0028] 

*-is*yyrcomi:mLx^£>. nmfomww^m 

^OB*l$r«-rSH^3fc. SlE^ltI5II»5 
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[0029] BSSS3te. *ti?timzptMimwt h 

[0 0 3 0] S@:^lHlSf5(=A*§fLT^Sfi-f-^S 
T VHSEX?- h^ATft 0 . ?W -y ? >-7 h 

•? t&>Qffll& D >y ?/\Vl^ £ C K VtJ XT/mWtoWMt 
AVWX^ I NTV#A;>J$fl&. 

[0031] tii % *Tj|3lE|g»9fcA*$<tT^*fi 20 
#4 S T Hli*¥*3» 9 ^ S -y ? ^ 

7h\siJA?<7)Z?-hm^X'h*). ^CKHIi*fi/ 

{±#SfcjEtT^7k¥*5iE[E!&&9 zmm-zn ^§ -y 

<MNTH#A?J$#l£. 

[oo32]0i w£tr;*f-jnf 

^n^ggcO-€»3^^^AV^^ I NTVfcJnx, 

^B^<Dt^f^'J -fe -y YX'% h . 
[00 3 3TJHC. mW.Xf-hsVUAtSTVZLU 
^Mc LTS@5£3Hh]?&5 £ U-fe -y Ftfffifc U #0* 
¥^0»9-fcitDJBHfc/W.** I NTH£Hnx>07fc 

S&9£ 'J-fc»y h«JB»c Urfftfc. iiSi&fftcHoT&i- 

ummmmzzffiithLxti'). m&wsomwk. 

WiMfgMfflttJVVXt I NTV. tfINTH£Hl^ 
^STH^LUKMzLX^yhU'JX^^WJ-t 

•y h i^mzmmmzm-oxmtatm^mmt 

[0 0 34] El «0SI«cg^aTH. iiS«Ds? 50 
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1 0 

i&uout itzvmx\ mWjm\s\&5izti^xMH£ 

TtlsKtWiX Ym^4> S T V $■ 9 n -y ff-f-tf, C K 
VT1I&v7l>U BS$3m7k¥74y#0®3jt& 

waawrc-* . jMff?$*i£ 1 y^^-®^<07 
* \-y^^-Yi,zwm^fix^tzmm\t^-m^Lu 
iMmatih. mz. *¥j&£®&9iz£<omz.\m 

V«JV<r>X Vm<t> S TH £ ? D -y C K H 

^xm-n*&\j&i\zm&ixtzMM* xm&rti 

[ 0 0 3 5 ] H2(±. m 1 os^a^gcopn/jriHiss 
^?r^-r. micomtmimmtzii^x. mitmt 
&tti±mtmm¥x*kzti.x^&. -t^*>ii2<dei 
f«iffi^a i>w.&<7)mm 1 *«iJtBR»3 i: . mm. 

$0^5 *T^aiLaJ7i:7j<T^3E[a]^9^i:(c 

[0036] =s-b^ 1 asBat^-c** 7 *hy4*- 

KPD N ^a^^h^y^X^ (JFET)/)>4, 
m?QA(Q¥- hlzmmt&tclhcQMO S h7>y^^ 

4.^rS D-fe «y hX>f -yf-QRST^^ffi^/i-C^S. 

um^itum 02(c^$#h,«-b^i 
[0037] zmmKommmTQAcooib. si^-ifij 

tSS$fl^B^fi«S^QA<0V-^(i=g^lJ(0J!l7 
-Y^LV (LV1-LV3) ZftLX*tl<?il(Om<0%. 

%ffimcsvizt£Mztix^&. &jmwMcsvnm 

Htzi. &^mmcsvco{bi%te&mzffi%.<Dmm 
vEEizmmzttx^z. 

[0038] «-B^1^7*hr^>f^-KPD<0^V- 

wimnzmfc<r>nw.vDDizmmzii. r/-mm 
mm*'(vj-QT<Dv-Mzmuziix^&. mmm* 

4 -yf-QTcOF W ytemi&mTQAcoy- htJil^U 
-tr y hJ^-f •y^-QRST<0V-^{Cg^§iiTV>|,. £ 

yLV (LV1-LV3) fc*«S*lTV**. #if£iM 

fflx^r «y f-QT<7)>-'- hiitf rt (c^aucsiraEiaiR 

f&ZtlX^Z. «4TiOSiI^3E(i^-0TRl~^TR3 

imm££.®&5(?>zix?ii<D®&®.<7)iiij]izmmztr. 
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AjKc£*££isi» 5 fc««sitT -eft^^r 1 1 

4 H P D W K 1 H t«I V D D fc&ig&S fix 
[0039] mgjlE&W5<7)%Wm<7)&j} 

[0 0 4 0];*¥SS*£t}U&7{i. 4^ir^(=BtA!BL 
h h 7 >i?X 9 QT C % TtJ <t # *w>ai 

-Xl±*ftm^'JO*¥BS*aiLfflX4 yf-f^QH 

y xx ^ qtc coy- h u&ilfc: tiw&wx <t> 

I.. *¥SS*ffiU8X4 y^sg^QHcoy-X 

[0041] ia±OJ: a ^jS^^TSEIflsg^Sfc 

mw&®n5<r)WMyv\>x<i> i NTvtj«tvx^- 

YWX4> STVt«fcy vf fcl/CMGHailB50£ 

W^t, &lilBI3^10£iraiEff**TR (£T 
Rl ^*TR 3 ) fc&TBplzsvf fc Ur&SSOCig 

y vMw*.+?-Q*lRLX4&&>»±v hX4 yf- 
QRSTfctfyfc-fS. 

[00 42] Z<Db%m2<DmW££ii^4>RD (4>R 

di~«^rd3) e>nR\*&wm<?)tmm?QAZffifS, 

[0043] £<0j:3fcrt6fc, #BS<07* hr4:t 

y^vh^QRST^atTpaj§n, 7*^4* 

£0*&>WBftFQ Ao>y- hVEEKMfto J: o lz vg 

L-C* 0 tfe*«oTKti^?QAtt^ y h*7 l/CH 

7*h^^-h*PDtgsaismss* < Ji«i^ : fQA 



it* 

[0044] @2Oll^^atfc^Tfi^c0 

X* I NTVSro-K/i/fc U X?-WWX£ST 
V £ y vf fcf * t ? o y ? fl»* C K V £ ill*, t £ 

*¥^£IUIS9fc:fcv^T {,, fcJJH-fb'S/kX^ I NTH^ 
n-l/^K X^-h^WX^STHSr/vf l^v/Pfc L 

o x ? ft^- ^ c k h &Mt & i fc fc «t 0 y 7 vm 

X-f vf*FQH*WJfctVi:S*iT«!Oll»ajL« 

[0045] tits Z<7>£o%im<r)m*iHl$mi 
y h^QRSTS-tfVfcrfS. ^LT. S^Stl^ff 

IMS^QA^ytc^roT^tt-ftf *«EVGHt 
U ^gHRSRtdtf LTUWR^QA^Xr y hjf7i- 

&fflie«£EVGLi:-t^. itf5*t@-c, tnBtmfi#^ 

P G ?r^-7 fc LT i4tlSR7Q AO>S- hSia$4fc: Jt 

Ltzifi-yX. y-tevhf«P®t*PGfcJ;»)£Bj|K>y 
•feyh*^QRST$rjJ-7fcL7t«t. ^lcOSS^E 
m^^TR(c«t OSI^Siutff^B^^^^^y 
ClitfcJ:oT. 7*h^^-HPDtc#«$ 

imm? QA0)-y—h wmw&tti ix . 

[ 0 0 4 6 ] 0313, *fgBBfc^fc5BIf**|fl^a«* 

^^7hU^'X^OlS^^r. H3^y>f^Sy^y 
7M^>?X^li. CMOSrn-bX^^LTff^ 
it. ^ny^y^xKJ:oTJr^ttft;§n-I.V'>*)»9>S 
^ a y 9 K -f WW Sr^ffl Item LT V . 
[004 7] 030^^*5 y^^7M^v'X^tt5V^ 

1 tiXVP 2 1 2ffliONMOS h yyVX? N 2fc 
N 1 1 fcj; 1 SO^o y ^ h ^ ^fllA tT 

V^S. PMOSb5y^X^P3, P4fcit/NMOS 
YJVVXWA, N3*S2gB<0^ny^H-<y^'- 
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?£*t&U PM0Sh5>'i'*.X?P5, P6fc2®<?5 
NMOShyy^^N6, N5i#3&BO?U>y? 
F4WW£fl|j£U 2ffl<DPMOS h^ys^^P 

7. P8b2®<7)NMOShyy> ! X?N8tN7 bW 

[0048] &®&®<D?o 7 ? JM WW tfcWC 
#3fefc{iB?-& P MO S h y y : JX9 b NMO S h y> 
: JX?^ mm lgBTf±P2i:N2. 2gBTU:P4 
i:N4. 3SBT'«P6i:N6. 4gBT*tiP8i:N 

8. amfflCMOS-f>A-?^MUV^. & 
CMOS4y/\'-?fc®®v DD i5j:tfv s s b<omiz 
Sl^fut h 5 y : Jx? jic: fi^coc m o s -i yj<~? 
zfe&itis-t&tzitxmfflm h yyvxtxhh. 

[004 9] ZK^<r^mm\-yvVx^<r>r>^>Y>mo 

SK^y^^Pl, P5. -<D?-hte1*i&?tly? 

«^I8C p l icjg^stu PMOSh7y^P3, 
P7. •••^-Hift&70 7?fI^&CP2{;:g^$ 

^•^NMOSh^^^^Nl, N5. -<oy-MJ 

^X^N3, N7, -<0y-Mifl6(7)rt^O.y^^ 
&CN2fc:m£fVO^. 

[0050] lKB<9CMOSW>A-;?£|ij£ 
-$-&&hyyi;xfP2}5£VN2<r>-y-hM±X9- 
WN7P*0ST#tt&§ixS. lSB^CMOS-fVA 
-^<0{li*«2gBc0CMOS-f>'y'C-^<7)A^. 
hhhyyi?X?P4t5£Vhyyi;x?N4<7>y-h 
t,zW;M2tl, 2SSc7)CMOS>f>'A-^coaj^i3g 
BOCMOS^WW^SWjfcJg^Siu 3SBC0C 

m o s -i yj*-? <7>\&h\t4 gaoc m o s 4 

[005 1] ia^tS'/^^M/y^^J^ 
fc. l^ll^ttfclHl&£|gj^a4y/\*-;MNV2. o 
R^-hORl, OR2£fii;i. 86fe2»0'fW'«- 
^TNV3,' INV4S-fiSi.-CV^. OR^-bORl 
t5«fctf O R2<DZtL?i\<O^Jj<7)AJHzlifflMt>VVX 

&?Uv?WX<bCKim&Z1X. ffi<0ORy-hO 
R2c7)ffi*<0A^JJi^n>y^;l/X*CK2:>f yA-* 
INV2TR!RLfc^^fit^$ns. ORy-hOR 
1 (OtH JHmsffitt? n «y ^ fUfflc N 2 fu 
i>-p<f I NV4£tfLTlWuy:?fi#8c 

P2(c£83fi?v**. ORy-hOR2<oaj*ttrtS 
?n ■/ ^fi^C N 1 fcjg&§tu >A-f I N 

v 3 £tf lt fig? ? n >y ? m^tsc p i izmmz iXX V t 

[00 5 2] J2LL<0 J: o %ffi&Z1?tZ> f^O-iv?^ 
7 hI^**fcSVvctt» WMfrWA* I NT#n- 

(D l^'s/po^iORy-hoRi^ajAtcii^D 



7^A;PX*CK!«4l. OR^-bOR2coaj^fc 
\$9 D »/ <*> C K ££K L £ ? n -y ? -K;k*#« 

ISSilS. LtdfiiX, 7vt v?JV\>X4>CRjfi}\4 
(H) K;P£7)t#li, rt&5:?o-y?fl-5|tgCN2tfH 
rtSP^D> y ?«^ISCP2AiL^'<.;Pfc^»3 v 
h7yyi>P3, P7, -£J:tfN3, N7, - ^ 

OR^-hOR2<oa5^* t H^'<.;Pi:^rO h 
5^*X^P1, P5. -fe«ttXNl. N5, 
fc&S. Ui^ot, ^D>y^fi^^CKtJ:oT#l5l 
SS&<93iltfH>'>"C- : ?i:SS2?M WW fcj&fcflsfc 

[0053] £*lfc»U I NT^Hl^ 

^Hr^St. fu-yr/VlsXtCKOUKAslimiZfr 
*»*>&1\ OR^*-hORltJ«J:tXOR2<oai^Ji*{C 

1. CN2{i^tCHK;Ut^f). rt^o-y^ffi^ 
cpi. cP2(i«fcLV'<.;wi:^^. zcor^ £X 
(07nv?F4>j<-tft%mmhyy : Jx?Pi, p 

3. P5. P7. -gJtfNl. N3, N5, N7, - 

wmmzxytzi. -r%h*>^ -kxntuywiy 
'■t-?mmiz&&fczti&. 

[0054] Z.tUz£~>X. ?u-/7fWX<t>CKt\S. 

%gmvz\i}im<t> sw-f w wcR«s*iTii 
&&xim(7)®mzm&zti&. Lizv->xx?-vrt 

)VX<t>STt:l- W<jMziixK % ^TcOlHlKgoaj^ S 

1. -S2. ■ -t^TLP"<;Pf:^rO. 
ST2rHl^^i;tti(f^-C<OllI88S<oaj* S 1 . S 

2, -liHK^fc**. -«r*>^..IJai|i^W^Il| 

U-fe y h^^«7-y-fe«y Mt^S^L 

x%s$®tmtzzbi>-sjffix$>z. M%c?m* 
mgmz®mztih?a>/ ?Y4 ww«iwn 

1 0 0 Og&ofc t LT t A*gb&^fi»S4TI3t 

[0055] H4<i. *ylB*0ia«®®^MfcffifflT§ 
Sr-f 7?y7b VVx?<r)fa<m$M*7tct. m 

OHIfSSIiPMOSh^y^^P 1 ltNMOSh^ 

yvxtNi lfrbK&muocMOSj yj*-?t^ 

PMOShyy*SX? P12ts£V ! NMOShy yi/X 
9 N 1 2 *> f>^rl>^2 <0C MO S i: £ Wl/C 

V^. IS2<7)lHlffigJ±. PMOSb^V^^PlSfe 
itfNMO S h ^V^^N 1 3 A»4>3r63l 1 OCMO 
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S-fWN'-;?^ PMOSb7>'> ! X;5'P14i>J:tfN 
MOSh7>-vX^N14*^^4m2c7)CMOS^y 

foiumm icomy-hT 1 z^ix vyyvx? 

P 1 2fc«fctfN 1 2*»&&S4 W^cOTJjfcg^S 

-^(oaj^j{±m 2 oeay- h t 2 s-^- lt h v v vx 

TED. h7>^^P13, N13*^$:6>f VA- 
* COtiJ ^JJiS 3 cOfe^y- h T 3 UT h 7 ? 
P14. N14fr&&64>vW<0A2j£8»3*l« 

[00 56] fiSg^-hTl, T3, -OPMOSh5 

y^x^M^y- MiflSB? Q -y ^fl^-HC P 1 iz%m 
^CNllcJgttSfiTV**. ifc. e3t*'-hT2'. 

T4, •-<0PMOSh7yvX^c7)y-h{J|*lgS : ?U-y 

^^CP2fc^§n, NMOsy-yy^'x^co-y-h 
liftS? o >y ?fl^*gC N 2 fc jKK8*lT V** . 
J00 57] i4^tS7^y7M/y^li s a 
3<7)t<0i:Rfit{;: % -fW?-^INV2. OR^'-hO 

ri, 0R2fr{±%mms&it\mt:ffix-xis*). t 

"fcORy-hORl. OR2<0ffl:fj£*:ft-?ixRi£LT 
rt^n-y^m^CP2, CPltcft^-r^-fyyC- 
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